Analyzing mitochondrial dynamics in mouse organotypic slice cultures.
Mitochondria are mobile organelles that dynamically remodel their membranes and actively migrate along cytoskeletal tracks. There is overwhelming evidence that regulators of mitochondrial dynamics are critical for the survival and function of neural tissues. In multiple animal models, ablation of genes regulating mitochondrial shape result in stunted neural development and neurodegeneration. Organotypic cultures serve as ideal in vitro tissue models to further dissect the mechanisms of mitochondrial function in neuronal survival. Slice cultures preserve the three-dimensional cytoarchitecture of neural networks and can survive for prolonged periods in culture. In addition, these cultures allow long-term assessment of genetic or pharmacologic perturbations on neuronal function. Organotypic preparations from murine and rat models have been developed for many regions of the brain. In this chapter, we describe our methods for preparing basal ganglia and cerebellar slice cultures suitable for studying mitochondrial function in Parkinson's disease and cerebellar ataxia, respectively. With such slices, we describe a robust method for live imaging of mitochondrial dynamics. To quantitatively analyze mitochondrial motility, we show how to generate kymographs using the open source image analysis program ImageJ. These techniques provide a powerful platform for assessing mitochondrial activity in neural networks.